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It is a general consensus on the advent of big data all over the world, and 
traditional data analysis techniques faces many limitations in big data mining, so 
presentation, revision and extension of mining technologies applicable to big data 
have brought opportunities, challenges and the urgency to the development for the 
development of modern statistics. Functional data analysis (FDA) is statistical theory 
and method aims to mining information and knowledge from the infinite dimensional, 
irregular data. Its core ideology is treating discrete observed data as discrete 
realizations of stochastic processes, and analyzing data’s dynamic pattern from the 
overall perspective of function. For its merits, FDA not only relaxes structure 
constraints and distribution hypothesis of data acquisition, but also can mining 
dataset’s deeper information dynamically. Classification is one of the basic and 
important methods, as for functional classification, it can mine information from 
traditional structural data. Besides, it also can explore the categories of unstructured 
data, so functional classification possesses an important status among mining 
technologies of big data. Aimed at the particularity of functional data classification, 
this paper analyses its classification ideology models and algorithms. The main 
research contents are as follows: 
1. Defines FDA’s concept connotation, analysis ideology and statistical features. 
First, Chapter 2 systematic analyzing the difference and connection between 
functional data with traditional data, and clarifying the key problems of generalizing 
traditional statistical methods to function data directly. Second, upon comparing the 
similarities and differences of traditional principal component analysis and functional 
principal components, Chapter 1 display case core advantage of functional data 
analysis, which lays a foundation for the study of functional classifications in the 
following chapters. 
2. Functional clustering analysis based on two stages. First, under the assumption 















dimensions of functional coefficient by principal component analysis, and defines 
similarity measure between functions by weighting principal components adaptively, 
the above works give an extension of functional clustering based on two stages. 
Second, in order to solve the subjective arbitrary selection of basis function, we 
defines an adaptive weighting classification statistics by Karhunen-Loève of 
stochastic process, which gives deeper extension of adaptive weighting functional 
clustering from continuous perspective. Finally, the empirical analysis verifies the 
necessity excellence and universally application of the new method. 
3. Functional clustering analysis based on curves’ shape.  First, this paper gives 
the necessity of classification based on curves’ shape, and comprehensively compares 
the principle advantages and limitations of functional nonparametric clustering.   
Furthermore, we present a semi-parametric functional clustering algorithm based on 
functions’ multi-perspective comprehensive shape similarity. The empirical test shows 
that the new methods can deeply mining category of functions from the dynamic 
perspective, and classification results more robust. 
4. Model-based functional parametric clustering analysis. First, in Chapter 5 we 
give a comprehensive analysis on ideology of iterative-updated functional clustering 
analysis, and clarify the importance of selecting a robust initial cluster centers. Upon 
the above conclusion, we revise the robustness of iterative-updated functional 
clustering analysis combining adaptively weighting principal component clustering 
analysis. Statistical simulation shows the revised adaptively iterative-updated 
functional clustering model can promote classification correct rate significantly. 
5. Functional supervised classification. First, without changing the “distance” upon 
the one-one mapping, we extend traditional Fisher discriminant analysis to 
infinite-dimension functional spaces. Second, we compare the classification correct 
rate of different bandwidths and similarity measures, , and clarify that bandwidth 
selection with similarity measure possessing an important status in clear and of 
function type non importance parameters of discriminant model in constructing 
functional nonparametric discriminant model. Finally, in order to avoid over-fitting 















classification, we introduce a functional penalized discriminant analysis upon the 
equivalence of optimal score regression and linear discriminant analysis. Empirical 
test validates the effectiveness of new models. 
6. Clustering analysis of multivariate panel data and its functional extension. First, 
we present a systematic summary on principle, algorithms and defects of panel data 
clustering analysis. Upon defining static and dynamic similarities of panel data, we 
put forward a multi-variant panel data clustering analysis by objectively combining 
multi similarities. Second, we apply the extended panel data clustering model to 
classify China’s regional innovation ability. Significant test of the classification result 
shows that the new method can scientifically divide innovation difference among 
different regions, and innovation incentive policies made by the classification are 
more targeted. At last, we present the ideology and concrete steps of functional 
parametric clustering for multi-variant panel data from continuous perspective, and 
verify the effectiveness of model-based functional parametric clustering for 
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